1/1 

PATENT ABSTRACTS OF JAPAN 

(1 ^Publication number : 2000-1 1 2435 

(43)Date of publication of application : 21.04.2000 



(51)Int.CI. G09G 3/36 

G02F 1/133 

G09G 3/20 

H04Q 7/38 



(21 Application number : 10-278013 (71)Applicant : SEIKO EPSON CORP 

(22)Date of filing : 30.09.1 998 (72)Inventor : YAMAZAKI TAKU 



(54) DRIVING METHOD FOR DISPLAY DEVICE. DISPLAY DEVICE AND ELECTRONIC INSTRUMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make a display have interest and creativity while keeping a low 
power consumption property by changing at least one of the position, the area or the display 
content of a partial area to be a display state at certain time intervals. 
SOLUTION: In the whole screen enclosed with a full line, the inner side D of a broken line 
indicates a display state and the outer side of the line indicates a non-display state. Then, a 
display is successively changed over from (a) to (b), (b) to (c), (c) to (d), (d) to (e) of the figure at 
certain time intervals. These changeover time intervals may be constant or may be changed 
properly. In this case, a display content (pattern) is changed over so that a fish is successively 
moved from the left side of a screen to the right side of the screen. Moreover, it may be 
performed to change over only the number of display rows or the display content by fixing the 
row of the end part of the area of the partial display area D at a prescribed row. That is, it is also 
acceptable to successively change the row of the row end of the lower side (the lowermost 
scanning line of D) while making the row end of the upper side of the area D (the uppermost 
scanning line of D) always a fixed row. 
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A. Relevance of the above-identified Document 

This document has relevance to claims 1 and 6 of the 
present application. 

B. Translation of the Relevant Passages of the Document 

See the attached English Abstract. 
[EMBODIMENT] 
[0023] 

(First Embodiment) 

Figure 1 illustrates an example of partial display state of a 
display apparatus of the present invention. In a whole screen 
surrounded by the solid line, inside D of the broken line is in a 
display state, outside of the broken line is in a non-display state. At 
a certain time interval, the display is switched over sequentially 
from a to b, from b to c, from c to d, and from d to e. The time 
interval of the switching-over may be constant or appropriately 
varied. In the present embodiment, only position is changed 
whereas the number of rows (the number of scanning lines) in the 
partial display region D is not changed. However, in accordance 
with the switching-over as to the position, the number of the rows to 
be displayed (the number of the scanning lines) or content to be 
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displayed (display data content to be supplied to the signal lines) in 
the display region D may be switched over at the same time. In the 
present embodiment, the display content (design pattern) is 
switched over so that a fish sequentially moves from the left hand 
side of the screen to the right hand side of the same. Moreover, it 
may be so arranged that an edge of the partial display region D is 
fixed to a predetermined line, and only the number of rows to be 
displayed or the content to be displayed is switched over. In short* it 
may be so arranged that an upper edge of the broken line D (the 
uppermost scanning line of D) is always fixed, and a lower edge 
thereof (the lowermost scanning line of D) is sequentially changed. 
For example, as shown in Figures 2a, 2b, and 2c, the partial display 
state may be inserted while the switching-over of the display is 
being carried out. Needless to say, it may be so arranged that the 
lower edge is fixed, and the upper edge is sequentially changed. 
[0024] 

On the display panel of the present embodiment, the whole 
screen is display if necessary. But in waiting, only part of the 
display panel is displayed as shown in Figures 1 and 2, and the 
position, the number of row to be displayed, or the content to be 
displayed of the partial display region D is switched over. 

[0046] 

In case of a liquid crystal display apparatus having a 
relatively a small number of rows to be displayed, that is, 100 or 
less rows to be displayed, a display data storage circuit (hereinafter, 
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referred to as a display data RAM) for one frame is, in many cases, 
built in the X driver 5 for use in such liquid crystal display 
apparatus. In case of the present invention, it is also preferable that 
the display data RAM for one frame or more is built in the X driver 5, 
for reduction in power consumption. When the screen is in still 
image state, this enables the display to be continued even if the 
main parts of the system bus or the controller is stopped. The 
display apparatus usually carries out the rewriting or refreshing of 
the screen in a frame frequency of 60Hz or similar. For example, in 
case the display pattern of the partial display is switched over in a 
frequency of 2 seconds as shown in Figure 1, if the display data 
RAM is built in the X driver 5, the X driver 5 performs transmission 
operation of the display data to the display data RAM, only for a 
first one frame of about 120 frames (corresponding to 2 seconds) in 
which the same screen display is repeated. On the other hand, if no 
display data RAM is built in the X driver, it is necessary to repeat 
the transmission operation of the same display data for all the 
frames. Because the display data transmission frequency is as high 
as several MHz, stopping of the transmission operation of the 
display data is very effective for reducing the power consumption. 
[0047] 

Especially, if the display data RAM is built in the X driver 5 
and an oscillation circuit for time reference is built in the controller 
2, continuation of the display as shown in Figure 1 requires only the 
transmission of the display data from the system side to the display 
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apparatus only for the first one frame since the display is switched 
over to the partial display condition, without supply of the display 
data or the clock signal from the system side for the rest of frames. 
For example, if (a) the number of displayable rows (effective display 
scanning lines) of the display panel of Figure 1 is 200, (b) the 
number of rows to be displayed (the number of the scanning lines) 
in the partial display condition is 40, and (b) the design patterns 
shown in Figures la to le are written in the display data RAM in the 
X driver 5 in the first one frame period since the display is switched 
to the partial display condition, only 1 to 40 lines are displayed in 
the first two seconds since the display is switched over to partial 
display condition, as shown in Figure la. For the next two seconds, 
as shown in Figure lb, only 41 to 80 lines are displayed. It is 
possible to automatically continue such display as shown in Figure 
1 only by the display apparatus side itself. Because the number of 
times to transmit the display data from the system side to the 
display apparatus is significantly reduced, it is possible to realize a 
display apparatus having partial display function of lower power 
consumption. If a display data RAM for two frame is built in the X 
driver 5, it is possible to perform more complicate partial display. 
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[FIGURE 3] 
1: LCD PANEL 
2: CONTROLLER 

3: DRIVING VOLTAGE FORMING CIRCUIT 

4: Y DRIVER 

5: X DRIVER 

6: POWER SOURCE 
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